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from a po.ymer by contacting with an eSaSt LES^?? T^" m ^ V0,ati,e -dances 
d.ssolved ,n the polymer as a foaming agent AccoSno to^, h ? polymer b * u *"9 the same extractant 
polymer can be carried out efficiently and economS v a -TT™ PUrif ' Ca,ion and bi °™9 of a 
demand and with a desired blowing expansion rate " * PUr ' f ' Catl0n t0 SUCh " «° «"«* the market 
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METHOD FOR PRODUCING A FOAMED RESIN 

fjgg OF THE INVENTION 
This invention relates to a moft.^ « 

- *~ -—.ta-: xz** for produ ^ a -« (or a foamed ^ removjng 

BACKGROUND OF THF 1^^, 
in the production of foamed resin* ;„ • 

Z?£"T^ to *°«™ ppm «^ severe - * is desired **** 

the unreacted ^nLeZ^l^Jl ^ ■ "2*"*" ° f ? ° amed ^ « substances h 

BRIEF SUMMARY OF THE INVENTION 

Therefore, the first obierf *h 
wherein a polymer is ^^^^ *» P-ide a .ethod for producing a foamed resin 
The second object of the present inveS * T d econom,cal| y by an integrated process 

lowing ^eZlZ^Zl^ * inV6nti0n a ^ -re fully from the 

B^pESCRIP^OFTHEDRAJ^ 

PJTAJLED DESCRjPTjON OF THE INVENTION 
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' ^T^^^^i^ «« * - «— * '0 remove vo^- 
polymer that is used for the remTvaf o, Te voLl T« ^ ^ " me eXtraCtant in »e 

substances and the foaming ma? be eftecteS effijf'l "ST* *° ** * now ' of 1,19 '° latile 
remaining in the polymer may be iSLStLSSSi 1 concen ^tion of the volatile substances 
invention. Y ^ t0 a PP roxima tely 100 ppm or below, which has led to the present 

/ po.ym s ^jr;^ a ,oamed r ^ - • 

polymer, and then using that sa^SaS tEZtfT ^ remainino * 

(expansion) operation. One of felrelT* 1 22 " 3 b ' 0Win9 a 9 ent ,or ■» Naming 

polymer after extraction i s uti^t a bl„ g ZTSJT ' ** *" remaini "° in 

operation. W ' ng 39ent under a lower P«*» condition than the extraction 

. ^dThea^n^ « —plastic po.ymers that wi,l be 

polystyrene, acry.onitrile/styrene cooler ISSSSZr Propylene, 
polyacrylate, polymethac^late, SH^ , SST^2S?^ k^™" P ° lyviny ' acetate ' 
polyacrylonitnle. polyvinyl ether. S Tetn IS"? flU0,OCrton polymers ' 

styrene/butadiene polymers, diene pS, oZXnf o , therm0plasUc P°*«*i polyamides, 
polyxylylene. polycarbonate, polyphenvSe^id, an f > P » P °' ymers ' P heno ' P***™". 

polystyrene polymer that is hSE^ ZlLTfZ^ ^ « Qi ™ * a 

volatile substances is 400 ppm or ov« I S, nr ll.? pe,lets wherein »» concentration of residual 
wherein the conation ot^ 

extractant, (a) ^ dioSe lL en „ h T^" ^ k^" 5 ' as s P ecific """Pi" of the 
ethylene, p ropi^£~^TZ h k? 0 " diSU ' fide ' aKphaUc h ^°^°°"s. (i.e., ethane, 

benzene, toluene, ^n?^^? , JS»^ ,, **»^ aromatic hydrocarbons (i.e 

of these, can be mentiS V^S^, '^S^fT? W 3 ° f ° r ™ e 

shown in Table 1. ' ^ C ° nStanlS ' eto - of 9,6 menti ° n *d typical extractants are 



Table 1 



Critical Constants 



Substance 



Carbon dioxide 

Dinitrogen oxide 

Carbon disulfide 

Ethane 

Ethylene 

Propane 

Butane 

Pentane 

Hexane 

Benzene 

Toluene 

c-Xylene 

Methanol 

Ethanol 



Note: 



. " sublimation 



Critical 
imperative Tc 

Cc) 


Critical 
Pressure Pc 
(atm) 


Boiling Point 
b.p.('C) 


31.1 


73.0 


-78.5- 


36.5 


71.7 


-90.7 


273.0 


76.0 


46.3 


32.4 


48.3 


-88.6 


9.7 


50.5 


-169 


96.8 


42.0 


-187.7 


152.0 


37.5 


-138.4 


196.6 


33.3 


-129.7 


234.7 


29.9 


-95.3 


288.5 


47.7 


80.1 


320.6 


41.6. 


110.8 


358.4 


36.9 


144 


240.0 


78.7 


64.6 


243.1 


63.1- 


78.4 



In the present invention, preferably the extractant in the extraction operation is used in a supercritical 
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state or in a sub-critrcai state m 

Vdatile substances that are v ^ iS not 

contain* in the powers .enfioneVSe^ ^ « ««. impurat oes 

subjected to extraction JL* °™ wherein »»• «• Sood contoeTtaT J tab ' 6 ' **• 

extraction clfaS l! ^ extractant - P,ura < extractors may be an^nS 1,16 P °' ymer to b * 

m the present invention, the foamino fexn a n«;,„,> 
M* - 0-nng KiJ ^ fl £«" W 6 and a Ln^TE^"^ " 

mMSSM 
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i - r;g POint „ the polymer usedi 

and me pressure condition is preferably 5 to 500 ko^S L" f ^l, ° *' 35 in extracti °"- 

By suitable expansion molding, the tan maf be faZd ' ? 1 ° '° 25 ° 
sheet plate, prism, or tube. The foaming opTatio ^ hi™ ^ ,or a 

deseed points. ,n the foaming, in oTHSln* T - ^ 

biowmg auxiliary, such as sodium bicarbonate and other addS« k l ° me ' market demand . « 

According to the method of the prese t£ZZ me S 7 HT" ° Pt, '° n3,ly combi " a «°"- 
carried out effectively and economically. " entJon an 2" "f * 3 p0 '^ can ba 

effected integrally, so that a foam wheri volafi e Zl *? 3 ,0amin9 Step can be 

be obtamed. Therefore, the molded and foamed aS is mucf£ ? '* SXtraCted ver V highiy can 
The article can meet the market demand to^llZZ^T " C ° nCemr3ti0n ° f impurities - 
suostances. Further, according to the method of Z presentt ~"«"^on of residual volatile 
extractant dissolved in the polymer in the foaming opera on Z h ' * C ° ntr0 " in9 the amount of »• 
be easi.y obtained. The expansion rate of to^Z^T^ J^lZ^ 1° 6Xpansion rate can 

8 to 1000. which is represented, for example, 600 to t W n d!^ inVenti0n is usual| y 

between polymers used. Still further, according to me ~ ^ ""^ " SOme deviali ™ 
Furthermore, since the remaining pressure in *e JSrSLnT " eXtruder is not Quired, 

the t-ing -p becomes unnecessary. J^SSS^S^ * 
The present .nvenfon w„, now be described in. detail with Reference to Samples. 
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size of diameter S.S cm and height 8 cm) ^en ca!o 0n T l ™" 9 ^ 2 ^ 3 vo,urne ° f 1 90 em». 
of the extractor 1 through pipe 4 a Ste oTso h 1 "™ continuous| y from the bottom 

were elevated. After the temperature^nd me pSre' ? ^ Pr6SSUre in the 1 

kg/cm*G respectively for one hour. L ^y ZfaZ dioxTde^ 1 ^ ^ * 15 °' C and 250 
the pressure in the mold was lowered to«Lt^* °TnT - T^ 9 St ° Pped - and then 
temperature in the mold was kept at iTo" C TCeafer "mH * ^ ^ 5 " ° Urin 9 «*• »* 
temperature (30'C). Thus, a pure white foamed and molS / 3mperature wa * '°"ered to ordinary 
was obtained in the mold. As a result of T ™ ded artlcle havin S an expansion rate of about 20 

of the foamed and molded anJCe wat 5 ppm" ' ^ "* ** C ° nCentration of ^bstance 



Example 2 



^ PP ---~ subs.nc.of which was 2 ,00 

cm), then carbon dioxide was continuously suooTed Um *T T ° f d ' am6ter 5 " 5 cm and hei 9W "8 

and the temperature and the o^X TJJZZ 7 " M ™ at a rate of 40 
pressure in the extractor were ST^o'cITp^ / era eleva te d - After the temperature and the 

- carbon dioxide and the header stoppec Tan' ftJSZT*^ *° h ° UrS ' ^ SUPP ' y ° f 
wherein the temperature was ^u'Cand H T'l 3 ^ t3nk ' 
from the blow nozzle at the bottom section of fte «ora 0 ^ 2Et f"Jl ^ ^ Polystyrene was spouted 
expansion rate of about 10. As a result of analysis. TwalZn^ 111 * " ad - 
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expansion rate of about 10. As a res u of an lys Twas Zd T\u *** 3 '° 3m - ^ ,oam had a " 
of the foam was 15 ppm. d mat the conc entration of volatile substances 

Comparative Example 

The same polystyrene sample as in Example 1 was uspH tn ^ 

system. In the first extruder, polystyrene peBets ZZ h !l ,0 P a by 2-stage extruder 

lorodifluoromethane (R-12) was iniected il thf^ ? , ed Up t0 250 C t0 melt - *en dich- 

mixture was fed to the se^eTd^ toT^lT^™* *° 

concentration of residua, volatile '° ^ a Tbe 
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t. In a method for producinn a f rta « ♦** • 

. ^ 

o. T « ~S " " d *' m '' —* «» ""*«* * » «». that » ,„ „, ta 

•^SS£r?» 
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